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(54) PROFILED PIPE 
(57) Abstract: 

FIELD: manufacture of pipes. SUBSTANCE: profile Is made In form of symmetric combination of three 
tear -shaped cavities formed from billet; two of them are in contact by outer surfaces of widened 
portions forming third cavity between them; Inner surfaces of two tear-shaped cavities are formed 
by Inner surface of round billet and their outer surfaces are formed by outer surface of round 
billet Inner surface of center cavity is formed by outer surface of round billet and outer surface 
of this cavity Is formed by inner surface of round billet EFFECT: enhanced reliability. 1 dwg: 
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(54) nPOOTUIbHAfl TPVBA » 
(57) Abstract: 

McnojTb30Bamce: b TpytJocTpoeHMH. CymKocTb M3o6pereHHH: npo<)iuib ownoJiHcn a BHRe cKUueTpiraHOft 
Kou6mianHM vo Tpex KannrrM^tMx nonocreft. oOpaaoaaHHbix H3 Tpy6noft aaroroBKH, flee K3 Koropbtx 
conpracacajcyrcH uejKjry co6oft HapyxHbnor nooepXHOCTmat ynmpeHHWx vacTeft c ^opMHpouaraieM mow 
KKNOf TperbCM nonocTW, np« stow BHyrpoHHue noBepxROcm A B y x KaiujeBHJjHbtx nonocTcft o6pa30BaHbi 
cnyTpemiefl noeepXHOcrtJO TpyCHOft aarxyroBKM, kx HapyxHMe nooepxHocTM otipasoBaHbi Hapymaoft 
nosepxHOCTbio TpyfSaofi 3aroroBxn, a BHyTpemvw noeepXHOCTb cpe^Hetf nonocnt c6pa3oeana HapyjKnott 
noeepxHOCTbio Tpytmott oaroroBKM, uapymiian nooepxnocrb orort nonocTH o6pa3oeana BiryTpeHHett 
noBcpxHocTbio Tpy6HOM aaroroBKH. 1 rm. 
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Description [OoBcajaKc ■3o6pctcbkbJ: 

H306pCTXKKC OTIIOCMTCR It o6pa6oTTCC HCTUUIOB ^aEUlCHMCM W UOWCT 6bITfc BCIKVTb30BaH0 npH 

joroToa^cfDW Tpy6 c <pacoHHww npojuuicu, npHueHoeubix b xa<iecTee mpotobok nnacrupefl. 
ncno/iboycubtx abb eoccraKoaneim* repwcricMHocrH boahhux. He$TBitt>£x m raooetuc cKBajcun. 

M3eccTHa wHorany^coan npo^anbJio-ro^pMpoBaHH an Tpy6a, nprawrafl 3a nporonin, BbCiOJiHCHHaa ho 
itpyrBoft Tpy6noft aaroxooxM nyrcw A©>opuKpoBaK>tH (pacrHxeKMH) ee nonepevHono ccwanw. Peryjmpyn 
BcmmHMy ^aanMBarom pomocoo b oaroToBKy b kx kojbwoctdo, mokbo Ha ojjwoft onpaaxe JonoraamraaTb 
Tpy6w c paammHuu rrpo<J>nneu. «rro oco6chho ewuhlho ab« xpy6. wcnojiboyeuwx o aatrecTBe nnacTtrpcfl a™ 
pcuofrra o6caAHbtx Tpy6. 

HcflocraTROM tqkoA Tpy6w hbjwctch oojiwnaji crenein. A^pwauJ™ B uecrax K3n*6a, wto yucHwnaer 
B03MOK«ocTb pacmnpeKHH fuiacTwpB b kojiohhc h yBCBBMHoaer crparwBaxMiBW HanpjweHMH h, Kpoue 
toto. 6onbmoe nojDraecTBO KOHUorrpaxopoB HanpaxeKHH b weerax iorw6a Tpy6w. 

Tcxkhmocs&h oaAaMa, peuaeuaB H3o6pcT€HBeu, aajunoMaercH b yueHbtneHHH nemrooibi ocraTOTBOH 
Ao>opMauKH 3« cmct cMBUscuxfl KptCTOHw npo^miK n d cuhxcuhh npoAamjn>oc A«4«P""^ Tpy6w. 

nocraBneHHaH saRa^a p«fnaeicn 3a cb«t toto, <tto b npo$HJibiiott Tpy6e. Bpcssuyn^pcTBcuBo csapKoa, 
BbcnanBCBHoft c ^aooHUbxw oeuesoceM npo^HB*, corwacHO KMtiperoaoo. npo$am> HwnanBCH b bba« 
chmmctpb^boA KOwtSBBaqKH K3 Tpcx xaBneBBAHbtx nonocrett. o6pa30BanHhoc M3 TpytfaoA s&totobkh. ak id 
Roropbtx conpnxacaiarcB mcjka> oo6oii HapyBtBbCux nooepxiiocTnvm ynmpcHHWx BacTCH c ^opMnpoBaflftKM 

UCJKAy HHMM TpTTKft DOJIOCTK, DpH >TOM BHyTpCHHMC nOOepXHOCTK A 0 !/* KaXUltOM^IhiX BOBOCTefl 

o(5pa30BaHhi BHyrpcHBcfl noacpxHOcrao TpytiHoa aaroroBKH. bx BapyxHbie noBcpxDocns oCpaaoBaHbi 
Hapyraoft noeepxHocTUO Tpytfuoft saroroBXH. a BHyTpcHKHR noocpXHocrfa nonocrw o6pa3osaHa uapymiioti 
noBcpXHocTbio TpyfmoM 3aroTOBKH. BapymnaB nooepxHOCTb aron nanocm o6paoooaHa BHyrpctaicH 
noBepxstocTuo Tpy6Hofi aaroroBEB. 

B npqvianacMoft npo4>«n*HOH Tpytic 6anbujaB Macrt noBcpxHocra Tpytfw bbbbctcb ^acrbio onroaBBoft 
oKpymBOCTM. vro 3HawrcjibKO yweHbinaeT KomnioCTBO KOHACHrpaTOB aanpnmcHHH no ncpnucrpy TpytSu n 
yountB pa3AaHK npo^wiB h noBbiinarr npoHHwrrb cchchbb npn paaAanc Tpy6 o riponoooc kx HcnaraoouaratH 
b KanocTDc imacrwpcB A«B BoocraKOBncHHB repuerwHocTH npn pcuoBTe otfcaAHWX kobobb. Kpowc -roro, 
CHMataioTOi ocraixwHwc HanpfUKaniB k b csapnou raec nocBC p*3AaTO rpytSw B cxBaacMHC. TaK KaR 
ceapBofi moo HaxoABTCH b sohc uanoft Ac^o^au^. a ocxajibaaB wacrb ircpHMCTpa (c^opMKpOBaHBMC 
KanneBHABfcic bobocth) bmcct ruiasawc ncpoooA" c uanou BpHoasuoa. 

nq>HMCTp BapyxHott nooepxKOcm npo^MntHOfl rpy6w HecaonbKO oonunc BHyrpcHBcro nqMotcnpa oocaAHoft 
rpy6bi abb co3a*hmh bathto, a HapyjocBI onMcaioxufl ABawcTp ucmjnc BBxyrpcsmtro ABaucTpa otfcaflBOB 
Tpytibi abb o6ocncvcHHB cao6oABoro cnycaa b cfCBajuoiy. 

toMJttooBaBHC npo^KBhHwx Tpy6 B Baleen* luiacTbtpcM. ycTaHaBBHBacMMX a MCCTax oobpcjkachkh 

(TpeiBBHbl. UCCTKaB CBBOOBaB KOppOOKB. ACp4opHpOBaHHbie OTBepCTHH, M3B0C B AP-) OOCaBHWX BOJIOHH, 

nMCCT p«A npcKMynvcTB bo cpaeKCHJCo c TpaAHBWOBKWMB McroAaMB: bbpotobjichmc npo^Knwtoft TpyObi B3 
coapBoa saroTOBAB no3BQBBrr ^HawrcJibBO cHH3irrb pacxoAW aa ce nposoooACTBo; tsk icax 
3HaiBTcnfaHaB nacTb ncpMMrrpa Tpy6w kbbjictch wrrwo onacaaHOB oBpyBcaocTB. yro yMCBunacT 
KOBMuecToo KOHUjCHTpaTOB, yBtBMMHBacT motua^b conpwKOCHOBCHHH BpH pa3Aaie uempy BUnpaBBOTHOft 
-rpyfSoft n kqhokhoA u yocjnracBacr HanpBxeHHB CTparRBaiooi; BoouoxnocTb nptojcacBBB Bpo4»uibHbix 
Tpy6. c4«pMHpoeaHHboc b 6yirrbi. dobbobbct coKpawrb bocub pcMowra. yMCBbanrrb pacxoA waTqwejioB h 
aaxparbi npu pcwoBTe noBpemA*™"* y^acntoa nnocrruproxm kobcbmob abbbw. npoasBOABn, pcwoHT b 
cxBajnocax na oiiatorreBbHMX PBytiBHax. bobwcbt*, HaAeKHocn, h AonroBCtotocTb orpcMOHXBpoBaiaioro 
ywacTKa, 

rips ^opMBpoBaKHB 6yHTa bo np<AnaracMoft npo4»wnhH0<i Tpy6w aHaHHTOiwo cBKmaicrrcB npoAOBbHbcc 
Ac^wpwaiffcw m CKpywBaHMC Tpy^u. Tax kok yRjiaAxa ghtrob npoAOJibKoft Tpy6w npoM3BOABTCB Ha a« 
onopbi yixDfpcHKbix yaereff KanneBUABMX nonocrett. 

Kpovce Toro, npcAnarac*«aB npot|wnb wmcct AocTaTOwyio jKocTxocTt>. b npa $opnBpoBaBBB 6yirra hc 
npoMcxoAwx ckwtwh cwkm*. a npw paDMOTKc hc TproyercB AonomorreBbHbix oncpaujefl m o6opyAOoaKHH 
Abb npaBRH Tpy6w ox cKpyMBBaHiw. 

npwiaraeuaH Tpy<5a npn MaxcBVianbHoft RouiiaKTHocrvt ccmchbb kmcct HaHoonbttBic paABycw KpiawaHbi 

4K>pitfbt CeUCHBB <t>aC01B10PO npO^MJlB. A MCU MCllbUie KpHBKTSHa 4>OpMbi CC^CHHH npo^BBB, TCM MCHWBC 

HopacxoAoeaii pecype nnacnwHocni npw ^opwoBKC rrpo^tuin b crane h npw paauanc cno b CKBaBuoic. tcm 
wcHbnje BC/nrMMiia ocraTOMBbix nanpBweHMfl. 

Ha Mcpxcjice ioo6pa^eHWB npo^misHa* Tpy6a nonepewoe ccweKMC r«e I h 2 • icaruieuwRHbie nonocru. 3 
ceapKofl ujob. 
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oopaaou. -rroCb. csapnoft moo 3 6™ pacnonoMo. BRonb Beprmw.u.ofl och caxurrpHH npoj^n. 

Ha Py» Ha51 noecpxHocTb 3to« nonce™ BHyrpeHHe* noBepxnocruo xpyCoft aaronm*.,. 
npo^mnflyK, Tpjrfy, nanp^wcp, H3 nonocoBofl aarorono, nanyrnuoT OKwyara^tu oSpaaoM. 

rpytSy «o no^™* -rp^ nonoc™ 2 „ aaflamon, c«chh* npo^ZT fl^P^yxrr 
npo^roitnyio rpyoy nonyuaiOT cjMflyionptti ocpaaou. 

«a fccKOBo™.* /.«rrb,. 3a™ a Py ™y» Tpy6y d npo^HnHpoeowHoM crane npc4 Krai pyx> T B npoWnv^ 
uu. Hocnt K^mepoeaH np» moOxpRHMoe™ ipyea nocTjrnaor Ha ycxaHoaqr uauom. 

npo4, mtnM Tpyfia paauepa.ffl 60.1 x 67.5 um 6buI a Bcntun^oBaHa peuonra „e4r«HM* c*Ba*™ B 

„ P ce^camt 60.1 x 57.5 mm. npH 3tom 3a3op cocTaanHex 28.9 mm. B npoiiuihHoft tdv6c crrvraVrr 
r^r^T K n °^«™™ P-Ban^oeay. noc^e ^ ^paJT^ "™ 

a ° fcwHoa B pacTfmyroM. KoHraa-no-c n<^. JXZ^ 

HcnomooBamte ^baoH -rpyfib. B aa-a^ae Mnm^oa nnacr^pctt ^ p^om-a ofcanKbuc rov6 
!5^r UaWB1 "° R —Ba™ „a noopeHmciOHi>ix caoa«^ax na30«« M „c^, 
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Claims [Oopuyna H3o6pereHHtt|: 

FIp<x{>HJib«aH Tpy6a, npcMMyrpecxocnHo coapnaw, BbmonHomafl c ^acoKHbm cchchmcu npo^iuiH. 
OT/TK^auomancH rtu, «rro npo$wib BbiiKumcH d BHRe cmmuctpothoA KOMtStmaaKM H3 Tpex KaiuieagjHttx 
nonocTcJt o6pa30Daincwx H3 xpy&ioft DarorosKit, /joe H3 icoropux coapisKacasorcfl uemjjy co6ofi 
HapyjKHbiMsi noocpxHocTHKOi yumpesaiktx MacTcA c ^opuHpoBaroKu uexjxy foooa rpcTbcfl nonocTW, npu 
xrow BByrpcHKHc noecpxHocm fleyx Kanncmqpiux nanocrcH o6pa30DaHbi BHyrpcHHcw noocpxHocrbw 
Tpy<S«oA aarvroBRJi, hx napyiucbic noBcpxHOCTH oCpaoosaHta Hapymiwft nooepxwocrtjo -rpy6noft 3aroroBiOf , 
a BHyrpcHH^m nosepXHorrfa cp^iieA iigjiocth otfpiooaaHa Hapyxutoft noocpxHocrwo TpytifroA 3aroT0BKW, 
napyMHAR noBcpxHocrb yroft nanocTM o6pa30BaHa BHyrpcfiHcft noocpxHOCThio TpyfSHOft 3aroTOBKM. 
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(54) SHAPED PIPE 
(57) Abstract: 

Field: Pipe production. Substance of invention: The shaped pipe is a symmetrical 
combination of three guttiform chambers formed from a pipe blank; the external surfaces 
of the broadened portions of two chambers are in contact forming the third chamber, the 
internal surfaces of the first two guttiform chambers are formed by the internal surface of 
the pipe blank, their external surfaces are formed by that of the pipe blank, the internal 
surface of the middle chamber is formed by the external surface of the pipe blank, and the 
external surface of the middle chamber is formed by the internal surface of the pipe 
blank. 1 dwg 
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Description: 

The present invention relates to the plastic metal working industry and can be applied for 
the production of shaped pipes which are used as blanks for patches employed for sealing 
off injured water, oil and gas wells. 

A longitudinally corrugated multipath pipe is known, which is used as a prototype and 
which is formed from a round pipe blank by deforming (stretching) its cross section. By 
changing the pressure exerted by the rollers on the blank, and the number of rollers it is 
possible to use the same mandrel for making pipes of various shapes, which is especially 
important when making pipes to be used as patches for repairing casing strings. 

The drawback of such a pipe is a considerable strain at the bending points, which limits 
the possibility of expanding the patch in the casing string and produces higher shear 
stresses, and the presence of a large number of stress concentrators at the pipe bending 
points. 

The object of the present invention is to reduce the residual strain by reducing the shape 
curvature and the longitudinal strains in the pipe. 

This object is achieved as follows. The shaped pipe, preferably welded, is made as a 
symmetrical combination of three guttiform chambers formed from a pipe blank; the 
external surfaces of the broadened portions of two chambers are in contact so that they 
form the third chamber, the internal surfaces of the first two chambers are formed by the 
internal surface of the pipe blank, their external surfaces are formed by that of the pipe 
blank, the internal surface of the middle chamber is formed by the external surface of the 
pipe blank, and the external surface of the middle chamber is formed by the internal 
surface of the pipe blank. 

A large area of the proposed shaped pipe surface is part of a circumscribed circle, which 
greatly reduces the number of stress concentrators over the pipe perimeter, decreases the 
expansion forces and increases the section strength so that the pipes used as patches in 
repairing leaky casing strings are not damaged as a result of their expansion. Besides, 
lower residual stresses are produced at the welded joint after expanding the pipe in the 
well owing to the fact that the welded joint is located in the low strain zone and the rest 
of the perimeter (the guttiform chambers) is characterized by smooth transitions having 
small curvatures. 

The perimeter of the external surface of the shaped pipe is made somewhat larger than 
the internal. diameter of the casing string for the purpose of obtaining an interference fit, 
and the external circumscribed diameter is smaller than the internal diameter of the 
casing string to ensure an unobstructed lowering of the pipe into the well. 

The use of shaped pipes as patches which are installed in casing strings to eliminate 
defects (cracks, local penetration corrosion, perforations, wear, etc.) has a number of 
advantages over traditional methods: the production of a shaped pipe from a welded 



RU 2091655 CI 



blank makes it possible to greatly reduce the production expenses; due to the fact that a 
large part of the pipe perimeter is part of the circumscribed circle the number of 
concentrates is reduced, the area of contact between the straightened pipe and the casing 
string during expansion is increased and the shear stresses are reduced; the use of coiled 
shaped pipes makes it possible to decrease the repair time and reduce the consumption of 
materials and the repair costs when repairing damaged sections with the use of finite- 
length patches, to make repairs in wells at considerable depths and to increase the 
reliability and the service life of the repaired well section. 

When the proposed shaped pipe is coiled, the longitudinal strains and the pipe twisting 
are greatly reduced due to the fact that the longitudinal pipe coils are supported by the 
bearing surfaces of the broadened portions of the guttiform chambers. 

Besides, the proposed shaped pipe is sufficiently rigid, owing to which it does not lose its 
form while being coiled and no additional equipment and operations are needed to 
straighten the pipe while it is uncoiled. 

Having an exceptionally compact section, the proposed shaped pipe is characterized by 
very large radii of shaped section curvature. And the smaller shaped section curvature, 
the smaller plasticity reserve is consumed while shaping the pipe and while the pipe is 
expanded in a well and lower residual stresses are developed. 

The drawing shows a cross-section of the shaped pipe, where 1 and 2 are the guttiform 
chambers and 3 is the welded joint. 

The shaped pipe is a combination of two guttiform chambers 1 symmetrically located 
relative to the vertical axis of symmetry of the pipe and guttiform chamber 2 located 
between the chambers 1 along the vertical axis of symmetry. When the shaped pipe is 
made from a welded blank it is shaped so that the welded joint 3 is positioned along the 
above vertical axis of symmetry. 

The external surfaces of the broadened portions of the chambers 1 may be in contact with 
each other, and the chamber 2 is formed between them. The internal surfaces of the 
chambers 1 are formed by the internal surface of the pipe blank, and their external 
surfaces are parts of the external surface of the pipe blank. The internal surface of the 
chamber 2 is formed by the external surface of the pipe blank, and the external surface of 
this chamber is formed by the internal surface of the pipe blank. 

The shaped pipe is made, for instance, from skelp as follows. 

A round pipe is welded on a forming-and-welding mill, whereupon the round pipe is 
vertically upset on a shaping mill by means of horizontal rolls so that it acquires an 
intermediate shape and the chambers 1 are formed, whereupon the pipe is deformed by 
vertical rolls so that the third chamber — chamber 2 — is formed and the requisite shape 
section is obtained. 
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The shaping characteristics for specific sections are selected so as to obtain the desired 
geometry of the finished product. 

After the shaped pipe intended for use as a patch for repairing a casing string is sized on a 
sizing stand this pipe is transferred to a coiler or cut to 6 to 12 m lengths. 

Shaped pipe coiling makes it possible to obtain a compact, tightly wound coil, increase 
the coiling density, considerably reduce longitudinal strains developing when the shaped 
pipe is loaded on the drum and facilitate servicing of extensive wells. The shape height H 
and its external circumscribed diameter B are 27 to 35% smaller than the internal 
diameter of the casing string to be repaired, which ensures an unobstructed lowering of 
the pipe into the well to the damaged area. 

The shaped pipe is made as follows. 

A round section pipe 89 mm in diameter and 3.5 mm in wall thickness is welded on a 
forming-and-welding mill from endless band. Following this, the round pipe is loaded on 
a shaping mill and a shaped pipe having the section shown in the drawing is made. The 
round pipe is vertically upset on the shaping mill by means of horizontal rolls so that two 
chambers 1 are formed, whereupon the pipe is deformed by vertical rolls so that the third 
guttiform chamber — chamber 2 — is formed. The pipe is sized on a sizing stand to the B x 
H size, i. e M 60.1 x 57.5 mm. If necessary, the sized pipe is transferred to a coiler. 

For example, a shaped pipe 60.1 x 57.5 mm in size is used for repairing an oil well. The 
shaped pipe 60.1 x 57.5 mm in size is lowered into the well containing a casing string 89 
mm in diameter so that the clearance is equal to 28.9 mm. An air pressure is developed in 
the shaped pipe and it is expanded with the result that the pipe is straightened and tightly 
pressed against the casing string. After expanding the shaped pipe (patch), its walls are 
compressed and the casing string walls are stretched. The contact stresses and the use of a 
packer ensure that the repaired section is reliably sealed off when both the internal and 
external pressures are acting on its walls. 

The use of shaped pipes as blanks for patches intended for repairing casing strings makes 
it possible to restore the well serviceability at a minimum cost. 

The invention is recommended for use in damaged gas and oil wells. 
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Claims: 

The shaped pipe, preferably welded, and having a shape section, comprises a symmetrical 
combination of three guttiform chambers formed from a pipe blank; the external surfaces 
of the broadened portions of two chambers are in contact so that they form the third 
chamber, the internal surfaces of the first two guttiform chambers are formed by the 
internal surface of the pipe blank, their external surfaces are formed by that of the pipe 
blank, the internal surface of the middle chamber is formed by the external surface of the 
pipe blank, and the external surface of the middle chamber is formed by the internal 
surface of the pipe blank. 
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